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PROBLEM TO BE SOLVED: To provide the deciding method of the 
photographing position of a virtual camera photographing 
respective objects without losing three- dimensional feeling in the 
case when the plurality of objects exist 
SOLUTION: The method includes a first process setting a 
reference point (P) under a game stage provided within a virtual 
space formed in a computer system, a second process fixing a 
representative point (C) corresponding to spreading of the plurality 
of objects (01 to 04) on the game stage (F), a third process 
deciding the direction of the eye vector (S) of the virtual camera 
on a straight line (PS) including the reference point and the 
representative point and a fourth process deciding the height of 
the virtual camera based on a distance to the farthest object from 
the representative point 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process in which are the decision approach of the camera station of the virtual camera 
which photos two or more objects arranged on GAME STAGE formed in the virtual space from the upper 
part, and a reference point is set up down said GAME STAGE, The 3rd process in which the direction of 
the look vector of said virtual camera is determined on a straight line including the 2nd process in which 
the representation point of two or more objects is defined based on the arrangement location of two or 
more of said objects, said origin/datum, and said representation point, The camera station decision 
approach of a virtual camera including the 4th process in which the location of said virtual camera is 
determined on said straight line based on the distance to an object which is most separated from said 
representation point. 

[Claim 2] Said representation point is the camera station decision approach of the virtual camera according 
to claim 1 defined based on the internally dividing point of the segment defined by the location of any two 
objects most estranged in the predetermined direction. 

[Claim 3] Said representation point is the camera station decision approach of the virtual camera according 
to claim 1 which is the center-of-gravity point of the polygon which makes the location of two or more of 
said objects top-most vertices. 

[Claim 4] It is the camera station decision approach of a virtual camera according to claim 2 that said 
internally dividing point is set to the point of dividing said segment by the ratio of weighting, by carrying out 
weighting of said two objects. 

[Claim 5] Said internally dividing point is the camera station decision approach of the virtual camera 
according to claim 2 called [ in / said predetermined direction is the length and the longitudinal direction of 
GAME STAGE which were prepared in the virtual space, and / length and a longitudinal direction ] for, 
respectively. 

[Claim 6] Said origin/datum is the camera station decision approach of the virtual camera according to 
claim 1 changed when said representation point agrees on entering or the conditions which were defined 
beforehand in the field to which said GAME STAGE was set beforehand. 

[Claim 7] The camera station decision approach of a virtual camera according to claim 1 of changing the 
location of said reference point when said look vector inclines exceeding the include angle defined 
beforehand. 

[Claim 8] It is the camera station decision approach of the virtual camera according to claim 1 which is 
what is extruded out of this field from the field which said GAME STAGE is a field which develops the 
programmed game, said two or more objects are [ field ] vehicles, and said two or more vehicles by which 
said game is controlled by the play person or the computer were pitched [ field ] against each other, and 
had the partner vehicle demarcated. 

[Claim 9] The image processing system which performs the camera station decision approach of the virtual 
camera indicated by claim 1 thru/or either of 8. 

[Claim 1 0] Game equipment which performs the camera station decision approach of the virtual camera 
indicated by claim 1 thru/or either of 8. 

[Claim 1 1] The information record medium which recorded the program which performs the camera station 
decision approach of the virtual camera indicated by claim 1 thru/or either of 6. 

[Claim 12] It is game equipment which changes into view system of coordinates the situation of the game 
which two or more objects arranged on GAME STAGE of a virtual space develop by the view arranged in 
this virtual space, and is displayed on a monitor as a false three dimensional image. A representation point 
decision means to define the representation point corresponding to the arrangement pattern of two or 
more of said objects on said GAME STAGE, On a straight line including the reference point set up 



beforehand caudad and said representation point of said GAME STAGE The view positioning means which- 
determines the height location of a view on said straight line based on what is the distance of said two or 
more objects and between any two objects, is the thing which is the longest or said representation point, 
and the distance to one of objects, and is the longest, ******** game equipment. 



[Translation done.] 



1 DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the position control of the virtual camera (view) arranged 
in the virtual space especially formed of the computer system about the three-dimensions computer 
graphics processing realized according to a computer system. 
[0002] 

[Description of the Prior Art] A 'display is arranged so that the screen which displays a game may become 
vertical facing up, two or more players enclose the screen, and are located, and there is game equipment 
which controls the object of each player as which each player was displayed on the game screen, 
respectively, and was made to perform a versus fighting game. Since it is necessary to provide each player 
with a screen legible to the same extent when introducing the idea of virtual three-dimensions space into 
such game equipment, it can assume arranging a virtual camera on the location which looks at GAME 
STAGE from right above. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when a photograph is taken so that the location of a 
virtual camera may be set up right above GAME STAGE and each object may be reflected, the image of 
monitor display turns into a superficial image. For this reason, the fun of the game by the false three 
dimensional image which arranges and obtained the solid object to the virtual space will be halved. In this 
case, although it is possible to put beforehand in a database the camera location which should be set up 
corresponding to the arrangement in GAME STAGE of two or more objects, and to memorize it, in many 
objects or wide range GAME STAGE, the amount of information which should be held becomes huge. 
Moreover, when an object carries out change, migration, etc. colorfully on GAME STAGE, it is hard to 
determine the optimal camera location beforehand. 

[0004] Therefore, this invention aims at proposing the decision approach of the camera station of a virtual 
camera that each object is reflected, without spoiling a cubic effect, when two or more objects exist. 
[0005] Moreover, this invention aims at proposing the decision approach of the camera station of few 
virtual cameras of the data-processing burden of the data-processing section. 

[0006] Moreover, this invention aims at offering the image processing system in which it was made for each 
object to be reflected, without spoiling a cubic effect. 

[0007] Moreover, this invention aims at offering the game equipment in which it was made for each object 

to be reflected, without spoiling a cubic effect. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the camera station 
decision approach of the virtual camera of this invention In the decision approach of the camera station of 
the virtual camera which photos two or more objects arranged on the stage formed in the virtual space 
from the upper part The 1st process in which a reference point is set up down above-mentioned GAME 
STAGE, The 3rd process in which the direction of the look vector of the above-mentioned virtual camera 
is determined on a straight line including the 2nd process when a representation point is defined inside two 
or more objects based on the arrangement location of two or more above-mentioned objects, the above- 
mentioned origin/datum, and the representation point describing above, The 4th process in which the 
location of the above-mentioned virtual camera is determined on the above-mentioned straight line based 
on the distance to an object which is most separated from the representation point describing above is 
included. 

[0009] It becomes possible to obtain an image with a cubic effect, storing two or more objects by the easy 
algorithm and easy operation in comparison in a screen, since arrangement of two or more objects carries 
out breadth correspondence and the height and inclination of a virtual camera are determined, while a 
virtual camera always turns to the direction of an origin/datum by considering as this configuration. 
[0010] Preferably, the representation point describing above is defined based on the internally dividing 
point of the segment defined by the location of any two objects most estranged in the predetermined 
direction. Thereby, the breadth between objects is calculated. 

[001 1] It is the desirable center-of-gravity point of the polygon to which the representation point 
describing above makes the location of two or more above-mentioned objects top-most vertices. 
[0012] Preferably, weighting of the two above-mentioned objects is carried out, and the above-mentioned 
internally dividing point is set to the point of dividing the above-mentioned segment by the ratio of 
weighting. Thereby, a representation point can draw near to the object concerned corresponding to the 
importance of an object etc., and an important object is displayed on middle-of-the-screen approach, and 



may be displayed legible. 

[0013] Preferably, the above-mentioned predetermined direction is the length and the longitudinal direction 
; of GAME STAGE allotted to the virtual space, and the above-mentioned internally dividing point is called 
for in length and a longitudinal direction, respectively. 

[0014] Preferably, the above-mentioned origin/datum is changed when agreeing on the conditions as which 
the representation point describing above entered the field to which above-mentioned GAME STAGE was 
set beforehand, or was determined beforehand. Thereby, past [ of a virtual camera / an inclination ] is 
controlled and it becomes possible to prevent becoming some players on a screen hard to see. 
[0015] When the above-mentioned look vector inclines preferably exceeding the include angle defined 
beforehand, the location of the above-mentioned reference point is changed. Thereby, past [ of a virtual 
camera / an inclination ] is controlled and it becomes possible to prevent becoming some players on a 
screen hard to see. 

[0016] Preferably, the above-mentioned stage is a field which develops the programmed game, two or more 
above-mentioned objects are vehicles, and the above-mentioned game is extruded out of this field from 
the field which two or more above-mentioned vehicles controlled by the play person or the computer were 
pitched [ field ] against each other, and had the partner vehicle demarcated. 

[0017] The image processing system of this invention is equipment which performs the camera station 
decision approach of the virtual camera mentioned above. 

[0018] The game equipment of this invention performs the camera station decision approach of the virtual 
camera mentioned above. 

[0019] The information record medium of this invention is recording preferably the program which performs 
the camera station decision approach of the virtual camera mentioned above. 

[0020] In the game equipment which changes into view system of coordinates the signs of a game that two 
or more objects arranged on GAME STAGE of a virtual space develop this invention, by the view arranged 
in this virtual space, and displays them on a monitor as a false three dimensional image A representation 
point decision means to define the representation point corresponding to the arrangement pattern of two 
or more above-mentioned objects on above-mentioned GAME STAGE, On a straight line including the 
reference point set up beforehand caudad and the representation point describing above of above- 
mentioned GAME STAGE It has the view positioning means which determines the height location of a view 
on the above-mentioned straight line based on what is the distance of two or more above-mentioned 
objects and between any two objects, is the thing or the representation point describing above which is the 
longest, and the distance to one of objects, and is the longest. 

[0021] It becomes possible to obtain an image with a cubic effect, storing two or more objects by the easy 
algorithm and easy operation in comparison in a screen, since arrangement of two or more objects carries 
out breadth correspondence and the height and inclination of a view are determined, while a view always 
turns to the direction of an origin/datum by considering as this configuration. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to 
a drawing. Drawing 2 is the perspective view showing the appearance of the example of game equipment to 
which this invention is applied. This example shows the car game equipment with which cars are pitched 
against each other, and one set of the monitor 3 which projects virtual game space in the center of the 
upper part of the case 100 of game equipment is arranged. A monitor 2 is a large-sized monitor which has 
arranged the screen upward. In this example, four operation operating sets 4 are arranged around a monitor 
3, and the game space of a monitor 3 can be observed from the direction in which four persons' player is 
located, respectively. The operation operating set 4 is constituted by handle 4a, controller 4b (not shown), 
accelerator 4c, various manual operation buttons, etc., and controls the car object arranged in virtual game 
space. A monitor 3 and the operation operating set 4 are the peripheral devices 2 of a computer, and are 
connected to the computer system 1 installed in the case 100. 

[0023] Drawing 3 is a block diagram explaining the control system constituted by the computer system of 
the above-mentioned game equipment. 

[0024] Game equipment is constituted by the CPU substrate (body) 1 and the peripheral device 2 in this 
drawing. CPU1 1, the control program as game equipment with which the CPU substrate 1 performs a game 
program etc., ROM12 which memorizes data, OS, etc., the CD-ROM equipment 13 which memorizes game 
application and data, the bus controller 14 which controls the data transfer between CPU1 1 and each part, 
and the program and data of CPU1 1 are held. An object is arranged in the virtual space of three 
dimensions from RAM 17 used for data processing, and drawing data. It changes' into the image which 
looked at situations, such as it, from the virtual camera (view) arranged in a virtual space. It is constituted 



by the peripheral interface 18 which relays the data transfer between peripheral devices of the drawing * 
processor 15 which forms a picture signal, the voice processor 16 which forms a sound signal from voice 
data, CPU1 1, and the exterior. 

[0025] Some fields of RAMI 7 are used as a work piece RAM for peripheral data processing, and the so- 
called DMA actuation is made possible. A picture signal and a sound signal are supplied to a television 
monitor 3, and an image and voice are outputted. 

[0026] A peripheral device 2 contains one set of the large-sized monitor 2 which projects virtual game 
space, and four operation operating sets 4 which order it the operation of the car arranged in virtual game 
space, as mentioned above. A monitor 2 is a large-sized monitor which has arranged the screen upward, for 
example, four persons' player can see game space from a four way type. The operation operating set 4 is 
constituted by handle 4a, controller 4b, accelerator 4c, etc. Controller 4b changes handle actuation of a 
player, and accelerator actuation into a data signal, and tells them to CPU1 1 through the peripheral 
controller 18. 

[0027] Drawing 4 is a flow chart which shows overall actuation of game equipment roughly. This flow is 
repeated with the period of one frame of a monitor 3. 

[0028] Each players actuation of the operation operating set 4 sets the actuation information on each 
player (flags, such as the direction of a car, advance, retreat, and a halt) as the predetermined area of 
RAMI 7. Refer to the display parameter for performing various kinds of flags which show various kinds of 
conditions and conditions for game advance, a game parameter, and a screen display etc. for CPU1 1 (S2). 
[0029] CPU11 moves the representation point of expressing the location of each car (object) arranged in a 
virtual space according to the operation of each player, according to the programmed game rule. 
[0030] CPU 11 judges whether events, such as a collision which representation points approach and enters 
in predetermined distance, occurred, as a result of moving a representation point (S6). When an event 
occurs, interrupt processing performs corresponding event processing (not shown). 
[0031] With the representation point of each object of geographical feature or a background, each of the 
object of each car is arranged corresponding to new arrangement of the representation point of each car 
(S8). CPU1 1 transmits object data, such as this, to the drawing processor 15. The drawing processor 15 
performs polygon formation corresponding to each object, texture mapping, etc., and forms the game space 
by the object group. The screen which projects the situation of the game space which is visible from the 
virtual camera (view) arranged in a virtual space is formed. That is, the so-called transparent 
transformation processing etc. carries out the world coordinate of the three dimensions of a virtual space, 
and the 2-dimensional screen of view system of coordinates is formed. Thus, the data of the false three- 
dimensions screen obtained are changed into a video signal, and are supplied to a monitor 3. 
[0032] Next, the position control of the virtual camera of this invention is explained with reference to 
drawing 1 and drawing 5 . Drawing 1 is the explanatory view showing roughly the situation and this invention 
of the game developed in a virtual space. The right-and-left (width) direction [ in / in a x axis / a virtual 
space ] and the y-axis show the vertical (height) direction, and the z-axis shows a direction before late 
rice (length). In this drawing, GAME STAGE F which is the place where a game is developed is formed in a 
virtual space, it is on this stage F, for example, it thrusts down and a survival game is performed. This game 
presses the self-vehicle 01 against a partner's cars 02-03, and is dropped out of the field of the stage F 
which is the demarcated game field, and those who finally remained turn into a victor. 
[0033] The game performed by such two or more persons needs to provide each player with a similarly 
legible screen. For this reason, although the virtual camera (view) location S will be located right above the 
center of stage F, the screen seen from such right above is superficial, and does not have a cubic effect, 
and it cannot express the fun of 3D game. 

[0034] Then, it is possible to incline a little location of a virtual camera and to make it the side face of an 
object (car) reflected. In this case, it is good to set up the location of a virtual camera how, or a device is 
required. The location of the virtual camera S is defined on extension of the straight line PC which 
connects with this example the representation point C defined based on Origin/datum P and the 
arrangement location of an object which were set as the suitable location of the lower part of Stage F. The 
look vector of the virtual camera S is set up so that Stage F may be turned to on the straight line 
concerned. The way of setting of the representation point C depending on which it sets and each object is 
reflected in monitor display legible from each player as a direction is adopted. For example, it is a below- 
mentioned object center-of-group point and a below-mentioned center-of-gravity point. Therefore, if the 
representation point C moves corresponding to change of arrangement of each object on Stage F, it will be 
interlocked with and the virtual camera S (look vector) will move. The virtual camera S moves so that the 
radii of the radius PS centering on the fixed reference point P may be drawn, and the height location of the 



virtual camera S defined on a straight line including Point P and Point G — the breadth of an object group 
corresponding — an object group — visual field within the limits of a camera — **** — it is set like, 
r [0035] when two or more objects have spread, as shown in drawing 7 , the virtual camera S is set as a high 
location — having — each object — the inside of monitor display — **** — it is made like. When two or 
more objects are narrow, as shown in drawing 9 , it is made as [ look / each object / it / greatly ], the 
virtual camera S being set as a low location, and storing each object in monitor display by that cause. 
[0036] Drawing 5 shows the subroutine of CPU1 1 which determines a virtual camera location as mentioned 
above. This processing can be performed for every frame. 

[0037] First, the location of each object (car) on Stage F is read in the predetermined area on the work 
piece RAM which has memorized the game parameter (S22). The representation point C corresponding to 
arrangement of each object is determined (S24). 

[0038] Drawing 6 is drawing explaining the example of how to ask for the central point as a representation 
point C, and drawing 6 (a) shows the case where two or more objects have spread. From two or more 
objects 01 (x1, z2), 02 (x4, z1), 03 (x3, z3), and 04 (x2, z4), it asks for the breadth delta x of the object of 
x directions by the maximum x4-minimum value x1, and let the mean values delta x/2 be x values of the 
representation point C. 

[0039] Next, it asks for breadth deltaz of the object of the direction of z by the maximum z4-minimum 
value z1, and let its mean value deltaz / 2 be z values of the representation point C1 from (xl, z2), and 02 
(x4, z1), 03 (x3, z3) and 04 (x2, z4). Therefore, the representation point C1 is searched for as 01 (delta 
x/2, deltaz/2) =C1 (xcl, zcl). However, it is xc1=deltax/2, and zc1=deltaz/2. 

[0040] In addition, although mean values delta x/2, and deltaz/2 are equivalent to the internally dividing 
point which divides interiorly it it segment x1x4 and segment z1z4 to 1:1 in the direction of a x axis, and 
the direction of the z-axis, respectively, according to the significance of an object, it carries out with 
weight to an object, and they can bring an internally dividing point close to an object with a high 
significance. This can bring a central point slack internally dividing point close to the object concerned by 
multiplying the coordinate value of an object by the multiplier according to significance. 
[0041] Drawing 6 (b) shows the case where two or more objects are approaching, respectively. Similarly, it 
is the maximum x3-minimum value x1 about the breadth delta x of the object of x directions. It asks and let 
the mean values delta x/2 be x values of the representation point C. About breadth deltaz of the object of 
the direction of z, it is the maximum z3-minimum value z1. It asks and let its mean value deltaz / 2 be z 
values of the representation point C2. The representation point C2 is searched for as C2(delta x/2, 
deltaz/2) =C2 (xc2, zc2). 

[0042] When using the center-of-gravity point M as a representation point, the coordinate value mx in the 
x directions of the center-of-gravity point M is calculated as average mx=(x1+x2+ — +xn)/n of x values of 
n objects. The coordinate value mz in the direction of z of the center-of-gravity point M is calculated as 
average mz=(z1+z2+ — +zn)/n of z value of n objects. This acquires the coordinate of the center-of- 
gravity point M as M (mx, mz). 

[0043] In addition, also in count of the center-of-gravity point M, it is possible to carry out to multiply a 
coordinate value by the multiplier etc. like the case of weighting in count of the center point C, and to 
perform weighting to an object. It is able to move the internally dividing point slack center-of-gravity point 
M (mx, mz) to the direction of an object with a high significance by that cause, to move the center-of- 
gravity point M in the direction of an object with a high significance, and to make it for this object to be 
well reflected to a virtual camera. 

[0044] Although both the central point mentioned above and a center-of-gravity point are usable as a 
representation point, it is more desirable not to move a camera location with the car located at the core of 
a screen in the case of a car thrust dropping game. When the virtual camera is approaching the car 
especially, fluctuation of a camera location becomes frequent with a screen hard to see for a player. For 
this reason, it is in good order to choose the central point from a center-of-gravity point as a 
representation point. When it is what, on the other hand, requires the reflecting reaction of a player like a 
shooting game, a center-of-gravity point with the inclination which a camera view moves dynamically can 
be made into a representation point. 

[0045] From the representation point C (xc, zc) searched for, the point which is most separated in 
accordance with each shaft of the X-axis and the Z-axis is searched for (S26). For example, in drawing 6 
(a), each distance |x1-xd| in X shaft orientations from the representation point C (xc1, zc1) to each 
objects 01-04, |x2-xcl|, |x3-xd| f and |x4-xd| are calculated. The longest distance in X shaft orientations 
is chosen. For example, distance |x1-xc| is chosen. Each distance |z1-zd| in Z shaft orientations to each 
objects 01-04, |z2-zcl |, |z3-zd|, and |z4-zd| are calculated. The longest distance in Z shaft orientations 



-is chosen. For example, distance |z1-zd| is chosen. It considers as the value which multiplied the longest' 
distance in Z shaft orientations by three fourths in consideration of the aspect ratio 3:4 of monitor display 
(S28). 

[0046] Next, the longest distance in X shaft orientations is compared with the longest distance in Z shaft 
orientations, and the one where any or distance is larger is chosen. For example, if the height location ys of 
a virtual camera sets the angle of visibility of a virtual camera to theta when the longest distance delta x in 
X shaft orientations is chosen, it is tan(theta/2) = (delta x/2)/ys. Since it is related, the height location ys 
of a virtual camera is ys= (delta x/2)/tan (theta/2). It asks (S30). 

[0047] The location of a reference point P (xp, yp, zp) is read in a work piece RAM, and it asks for the 
linear function L from the representation point C (xd, yc, zc1) searched for previously (S32). This function 
L defines the sense of the look vector of a camera. Here, the y-coordinate value yc of the representation 
point C is a value known in the height location in the virtual space of Stage F. On the straight line L . 
including a reference point and a representation point, the height location of a virtual camera is determined 
as the point that the distance from the representation point C is ys (S34). The location and sense of a 
virtual camera are constant **. It sets up as a parameter of the transformation-matrix operation part 
which performs the operation which changes the so-called world coordinate of a virtual space into view 
system of coordinates for the parameter of this virtual camera (S36). 

[0048] Consequently, a virtual camera location is controlled corresponding to arrangement (or breadth) of 
two or more objects (car). Drawing 7 shows the example of a screen display in case there is a 
representation point in the center of abbreviation of four estranged cars. Drawing 8 shows the example of a 
screen display in case there is a representation point in the center of abbreviation of two estranged cars. 
Drawing 9 shows the example of a screen display in case there is a representation point in the center of 
abbreviation of two near cars. 

[0049] Although the reference point P is fixed in the example mentioned above, it is good to move a 
reference point P depending on the case. Drawing 1 0 is drawing explaining such an example. In this drawing, 
when an object concentrates on the boundary region of GAME STAGE F shown by crepe, the 
representation point C is set as the boundary region of C1 to C2. Consequently, the look vector S of a 
virtual camera inclines too much (it approaches horizontally) like SI, and tends to serve as a screen hard 
to see for one player. Then, when located in the boundary region where the representation point C was 
defined beforehand, as Origin/datum P is moved in the direction of a representation point from PI P2 and 
the look vector S1 of a virtual camera is caused like S2, past [ of a virtual camera / an inclination ] is 
corrected. 

[0050] In order to prevent past [ of a virtual camera / an inclination ], when the look vector S1 inclines 
less than to the criteria include angle alpha 0, for example, 50 degrees, it is made for drawing 1 1 to set up 
so that the representation point C1 may be compulsorily moved to C2 of the direction of reference point P 
and it may become the criteria include angle alpha 0, and it shows the example which caused the look 
vector SI of a virtual camera like S2. 

[0051] In addition, although GAME STAGE F explains in respect of being flat in the example, you may be 
the place which has rolling geographical feature and various obstructions. Although set up on the X-Z flat 
surface of Stage F, the representation point of two or more objects is good also as expressing the 
representation point C with C (x y, z), when it is that in which an object carries out a three-dimensions- 
motion like the aircraft or a submarine, and GAME STAGE F has spatial (three-dimension target) breadth. 
[0052] Moreover, although the example showed the example which sets a representation point to the 
internally dividing point of the segment (difference) of the direction of a x axis, or the direction of the z~ 
axis, when obtaining a screen which emphasizes special effectiveness, it is also possible to take in a 
location which serves as an externally dividing point of a segment. 

[0053] Moreover, although GAME STAGE F was formed in xz flat surface and the virtual camera was 
formed in the direction of the y-axis in the example, it is not limited to this. GAME STAGE F may be xy flat 
surface and yz flat surface. In this case, the location of a virtual camera is arranged in the direction of the 
z-axis, and the direction of a x axis, respectively, 
[0054] 

[Effect of the Invention] As explained above, according to this invention, an origin/datum is established in 
the location distant from two or more objects, and a virtual camera is arranged on extension of the straight 
line which connects the representation point used as an origin/datum and the center of abbreviation of the 
breadth of two or more objects, a core [ origin/datum / this ] — carrying out — the look vector of a 
virtual camera — this core — turning — being circular (the shape of a pendulum) — it moves. For this 
reason, the location of the virtual camera which obtains a legible false solid screen to coincidence, and the 



decision of a direction are easily made in the object of plurality [ player / each ]. 



[Translation, done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is an explanatory view explaining spotting of the virtual camera concerning this 
invention. 

[Drawing 2] Drawing 2 is a perspective view explaining the example of the game equipment which applied 
this invention. 

[Drawing 3] Drawing 3 is a block diagram explaining the example of a configuration of the game equipment 
which performs this invention. 

[Drawing 4] Drawing 4 is a flow chart explaining overall actuation of g;ame equipment 
[Drawing 5] Drawing 5 is a flow chart explaining the algorithm of this invention. 

fDrawing 6] Drawing 6 is an explanatory view explaining the representation point of two or more objects. 
[Drawing 7] Drawing 7 is an explanatory view which explains the example of a screen photoed in the virtual 
camera location determined by operation of this invention (when four cars estrange and are arranged). 
[Drawing 8] Drawing 8 is an explanatory view which explains the example of a screen photoed in the virtual 
camera location determined by operation of this invention (when two cars estrange and are arranged). 
[Drawing 9] Drawing 9 is an explanatory view which explains the example of a screen photoed in the virtual 
camera location determined by operation of this invention (when two cars approach and are arranged). 
[Drawing 10] Drawing 10 is the explanatory view showing the example which moves a reference point. 
[Drawing 11] Drawing 1 1 is an explanatory view explaining the example which moves a representation point. 

[Description of Notations] 

1 CPU Substrate of Game Equipment 

2 Peripheral Device (Case) 

3 Monitor 

4 Simulation Operation Equipment 
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[Procedure revision] 

[Filing Date] January 12, Heisei 18 (2006. 1.12) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

It is the approach of determining the direction of a look and location of a virtual camera for generating the 
stage arranged in a three-dimensions virtual space, and the 2-dimensional image of two or more objects, 
The 1st step which sets a reference point as the opposite side of said virtual camera across said stage, 
The 2nd step which defines the representation point of two or more of these objects based on the location 
of two or more of said objects, 

The 3rd step which determines the location of said virtual camera on a straight line including said 
origin/datum and said representation point based on the distance to an object which is most separated 
from said representation point, 

The 4th step which determines the direction of a look of said virtual camera in the direction it turns 
[ direction ] to said reference point, 

The direction of a look of a preparation ****** camera, and the decision approach of a location. 
[Claim 2] 

In said 2nd step, said representation point is defined based on the internally dividing point of the segment 
defined by the location of any two objects most estranged in the predetermined direction, 
The direction of a look of a virtual camera according to claim 1, and the decision approach of a location. 
[Claim 3] 

In said 2nd step, the center-of-gravity point of the polygon which makes the location of two or more of 
said objects top-most vertices is defined as said representation point, 

The direction of a look of a virtual camera according to claim 1, and the decision approach of a location. 
[Claim 4] 

In said 2nd step, weighting is made said two objects and the point of dividing said segment by the ratio of 



this weighting is defined as said internally dividing point, 

The direction of a look of a virtual camera according to claim 2, and the decision approach of a location. 
[Claim 5] 

in said 2nd step, said predetermined directions are two or more directions of the arbitration along said 
stage prepared in said three-dimensions virtual space, and two or more directions of this arbitration boil 
said internally dividing point, respectively, it is set, and is set 

The direction of a look of a virtual camera according to claim 2, and the decision approach of a location. 
[Claim 6] 

When said representation point is located in the predetermined field of said stage or agrees on 
predetermined conditions, it has the step which changes said reference point, 

The direction of a look of a virtual camera according to claim 1 , and the decision approach of a location. 
[Claim 7] 

When said look vector inclines exceeding a predetermined include angle, it has the step which changes the 
location of said reference point, 

The direction of a look of a virtual camera according to claim 1, and the decision approach of a location. 
[Claim 8] 

It was constituted so that the direction of a look and the spotting approach of a virtual camera which were 
indicated by any 1 term of claims 1-7 might be performed and said stage and the two-dimensional image of 
two or more of said objects might be generated, 
Image processing system. 
[Claim 9] 

The game screen which performs the direction of a look and the spotting approach of a virtual camera 
which were indicated by any 1 term of claims 1-7, and contains said stage and the two-dimensional image 
of two or more of said objects is displayed, 
Game equipment. 
[Claim 10] 

The record medium which recorded the program for performing each step in the direction of a look of the 
virtual camera indicated by the computer at any 1 term of claims 1-7, and the decision approach of a 
location and in which computer reading is possible. 
[Claim 11] 

It is equipment which changes into view system of coordinates the condition of the stage arranged on a 
three-dimensions virtual space, and two or more objects by the virtual view arranged in this three- 
dimensions virtual space, and displays it on a monitor as a false three dimensional image, 
A representation point decision means to define the representation point corresponding to the arrangement 
pattern of two or more of said objects, 

The eye direction and positioning means which determine the location of said virtual view based on the 
thing which is the distance of said two or more objects and between any two objects, and is the longest, or 
the thing which is said representation point and distance to one of objects, and is the longest on a straight 
line including the origin/datum set as the opposite side of said view across said stage, and said 
representation point, 
Preparation 
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z/2) =C2 (xcz, zc2) fcLr*«>ens 0 
[0 0 4 2] tt^k LTlMMOTt^^ 1 
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/L^MOx*|q|»Cji3*t5ftafflmitt, n«©*7^x 
? hOxfflOWfim*- (xi + x2+-+xn) /n k 

r)ffi<D*7isx? hOzfifO¥^filmz= (zi + z2-f 
-+zn) /nt LT#A6£o **lfc<fc!)* a<b£M0> 
ffi«*M (mi, mi) ttrmzo 
[0 0 4 3] l^M<Dtf-StC*>V^Tfc, 

*7^x*h*«iEa*^5K:fi<«**^fc:r6ci:«« 
[0 0 4 4] «S^i:LT, Jt»Lfc*itfiL BiaSO 

[004 5] *»fcRa^c (xc, zc) ^e>> xwa 

* (S2 6) o H*tf, 06 (a) fctfl^T, ftg^C 
(xci, zci) fr6**7^x* VOi~04^TOX$4 

JO #fR|fc;fett*£8E(t I XI -Xci I , I X2-XC1 |, | 

x3-xci u i x4-xd i fctra-r*. xwsfaias 
vzmmv&mzmmzo m*u+ vm \ xi-xc i 

jWMiSh*. S^7v ? x^h0i-O4^T^ZW7^fRl 

fcfeWSftffiHI I Zl-Zcl K I Z2-Zcl K I Z3 

-zd l i z4-zd i^ti-g-r^o zia^ffijtc^tt 

*aS<0IEK«:8«'rS o ^J^ff, Ell I zi-zd I 

*mm<Ottit®it3 : 4*«*LT3/4**i;fc«tt 
« (S 2 8) . 

40 [0 0 4 6] Xtt^lfi»ufett*HS©EJBIi: Z$ft 

• tt» fia*^5©«Hft«r0fr*i:, tan (0/2) = 
(Ax/2)/ys fc*Mffitf»*0T, (E«*y7©»S 
ffily 5 ti, y.=5(Ax/2)/tan(a/2) fc*9T*» 
en^ (S 3 0) o 

• [0 0 4 73 7-*RAM3b*6g*M5P (x P( y Pf z 
P ) <DffiB*ttttO. JfetC»«>/5:«a*C (xci. yc. 
50 zci) fcfr6KMIODnkL«r*»« (S 3 2) o c<0&9 
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5. CCT, ttS;SC©ygB<iSyctt, Xf->*FHl 
BB2Hfcfctt*»SffiBTK»©fflT&*. gUMSlfc 
^^t%#tfSi^L±(C, tt8£CA>6©B«itfy. 
T**Blc«a**50»a>ttfi*ttSt5 (S3 

&^B&£&£*%tt*£fT5B£fTBft*ga'<? 

*-*fcLTl&£-f5 (S 3 6) . 
[0 0 4 8] COBB, BftO*75>x* b (SSI) © /0 
El (££i,>tt]£tf?» (c«JSLT(RS*><5ffiH* , S>] 
8P2ft*„ 07tt, «MLfc4fe©SB©tt«F*»Cf1iS 
£#&*J§#©HEg5js0U*5S-f. 0 8tt, BfflLfc2 
&OBBQB4>ftfcf^tf£S&6QBB&KB** 

[0 0 4 9] JtSGLfcBTIi. »bbp*bblt^* 

i ott. co*5ftw«ttwr*HT**. nbebv 

i>x * h WW Lfc«£, «B£ C *< C 1 6 C 2 ©/§2 

faWuS^snso *©bb, BS**7©BB^*h 

fi©7U-^CfcoTiagtVMISi:&!)^\, tCT. 

^©BB't* h;USi*S2<OJ:-p»ce-r<t'5tcLT. 

[0 0 5 0] 01 ltt, B&**7©BSjB€f*:ISih-f 
*fcftfc»B**h/l<Si««lM«a(u BAtf, 5 0 50 
BJKTKB »M«KttBjSCi*S»jSP 
7j IrI© C 2 IC&K) L TS^ft S a o £ ft* J: 3 tRJ^T 5 

[00 5 1] &*5, f-L7sT—. ^Ftt, USStWTtt, 
¥ffl«:ffi-eStWl/T^*A < , £{*©&« B^ffl*©!? 

h©f<£B£tt, Xf— ^F<OX-2¥ffi±fc88J£?n/£ 

££tS&©T-, y-AXf-: ^'FA^fflW (3#7t 40 

£*'9£#Ot,©T-i&3ig-&, TC&£C£C (x, 
y. z) "P^-f ctfcLTt.&W 
[0 0 5 2] BBB-ptt, ft8£*xflft£A&« 

^ttzB2r6i©ig# o^Aantbim^L 

tt, tt»on#jfti:4*J:^*fflllc«5CtfeBifiBT 
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[0053] ttts mmmx-it. y-i^r-^Fiix 

«> BjSA^^offiBa^n^nzfa^ xB»bk 
EB?ns 0 

[00 5 4] 

*R©*7^x*h*&BnfcttBK»BB*Ktt, S 
^t1S3$©*7->*x^ h©£tf 9©B8't>&i:fc3ftg 
iSi:*tt*B«©Bfi±K:Ba*^7*EB-r*. c© 
B»B**£>fc U BS*^7©ffl«a^i' I- 

u-f •f* , aao*^^x * h*HBKJwr^R«4tt 

[0ffi<Dffi*4SiW] 

[01] 01tt, *»Mli:*»*»*fia*^50ffiBttS 
[02] 02tt, *BW*BBLfty-ABBO«*W 
[03] 03tt, *BW*Blfr*y-ABBo««« 
[04] 04tt. y-ABB©±»«4»fl!*ttBt* 
[05] 05tt, *BB07;l/dyXA*KWr*7D 
[06] B6B, »«©*78>x*h©ttBj*MWPM- 

[07] 07 tt, *RW©B«fc,fc9»SSftfcBaa 
*5ttB?BB*lafcBBW (4BOBPf«*miUrB 
B«ftT^*«*> *BBJr«KBB-P&S. 

[08] 08(4, *f8B©BBk:«fc9j*]£SnfcB&a 
*5ttB-eaB*ftfcBBB (2fc0BH*<BMLTE 
B«nT^*«£) BKBTCKBB-FBt. 

[09] 0914, *BW©B«teJ:*>i*eSttfcB»;!j 
*9ttBTBBSnfcBBW (2ft©BK*«ifiBLTE 
B««VCH««B) «MBr«RWBT««. 

[0 l 0] 0 l Ott, SBA&Bf»-«0y*jitt-KtiB 

[01 1] 01 ltt, fmMnmfiwtwmtim 

H£0T?£«<, 
[BB0BB] 

1 y-AgB©cpusts 

2 /iffl&g (fitt) 
3 

4 ^Bag&ftgfi 



(7) 



&BU2 0 0 0-2 0 2 1 6 2 



[HI] 



W21 



[04] 




[03] 



V 



r 



S2 



S4 



S6 



S8. 



S10 



CPU 



ROM 



14 \ 



CD-ROM 



-15 



3> 



17 



18 ^16 



(WORKRAM) 




<5 7x»* 




3> )• a-? 



\ 



o-£j — 1 



4c / 
4b 




[06] 



/ C, y0 3 ()(3.Z3j' ~77 



(a) 



oidii..,) S°*M 
c 2 /~ 



'Z3 



. V » Oz(X3,Z2) X^z 

y x> — • / 7-4f 



(/^V^-Ax— ^ X3 



(b) 



(8) 



[05] 



[07] 



I 



r 



I 



I/" 



I 



V 



S22 



S24 



S26 



S28 



S30 



S32 



S34 



S36 



[08] 



• : (9) ®ffl2 0 0 0-2 0 2 1 6 2 



[09] [010] 




-9- 



JP 2000-2021 62 A5 2006. 4. 6 



i^nztti m i mnn 2 k# 

CfgffB) ¥#18*M/J6B (2006. 4.6) 

[^fi5#f ] §9 2000-2021 62 (P2000-202 162 A) 

ItemS) 12$ 73 25B (2000.7.25) 

Ca«#^] 1 1-5633 
[BIRttlf #g] 

A 6 3 F 13/00 (2006.01) 

G 0 6 T 17/40 (2006.01) 
C F I ] 

A 6 3 F 13/00 C 

G 0 6 T 17/40 A 

[?BftEB] 

[ftttlB] ¥$18$l£ 12B (2006. 1. 12) 
1 ] 

[*i§IE*t#t«g?£] B^«8# 
[«iEJ**JHB£] 1fHfB#<D«BH 

[ *f IE <D ft S ] 

[M$a 1 ) 

a it #> co m mij *?<o mMA^AHMMMJ ^ ^ ti » i£ T' * o T , 
MEX^-^ fcttAjTttEfigftjiSOgttMfc ggjafrtta-rstt 1 O ^ry-f t . 
WE«ao*r^i> KDffiBfc«-3^Tgtt»fi!)*75>x* h©ttH£££46£f&2 

m&&®&Rifm&ftm&*%tsm®±ic . MEft«jftfr6BfcBftfc*7 , s'x» ^ 

fflEg«Pja*ffl<ftiafcttEfig**70«»35ria*ftgrS B 4 tO Xf^ i: > 

* B** fig**9g> «»aft&t;ttBg) ftga«. 
r«9i E»<P<Eg**?o ««siqiRtfttBo ttttaffi. 

[M#« 3 ] 

M IB g 2 cp 7, r -y 7 tc fe k: T It > 83 IB ft S jA i: IT , HBliet^J'i^ b © ffi ■ * 

.n ^ t-r s £ ^ o a & & 

[M*qi4] 

j IB j 2 cp X r -y fe V T a fit) §B 2 O O * 7 ->* x » He M H ft £ L . lWfBrt#£ 

»**2E*0fig**5 tp ti^^-iPiacyfflg co^g^a. 

fit §B g 2 <P X f -y 7 fc ^ I tt a W §5^ & 7j ft > M EH & % fig SB ft E B 6nfe 
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= *7cB «ffiM±fcEBStifc*y--S*&tf1t»fl!>*7S>x» hMI* 
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